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(54) RADIATION SENSITIVE RESIN COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation sensitive resist composition capable of 
forming a resist pattern high in resolution and good in sectional forms and high in transmittance 
of F2 laser beams and suitable for a lithographic process of forming ultra-fine resist patterns 
having <0.15 |xm by using F2 laser beams. 

SOLUTION: This radiation sensitive resist composition comprises (A) (a1) siloxane units having 
alkali-soluble groups. (a2) the siloxane (a1) units having the alkali-soluble groups substituted by 
acid-dissociable dissolution-restraining groups and (a3) the siloxane units having alkali-insoluble 
groups having no acid dissociable group, and (B) an acid generator made of compound to be 
induced to generate an acid by irradiation with radiation. 
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(54) mmoi^m] mwc^f^i^i^T.hm.is.!^ 



(57) mm] 

*^i«<, F, U— y-*-*fflti-S)0. 1 5 uml£JLT<Dmm. 

m»i^®.] (A) (a 1) 7;u*upri^tta^*-> 

a^^y^.^. (a2) (a 1) ®T;l/*'J^^ttaS: 

(a 3) mmm^m^mht£\^^T)vts^)^m^&^^y 




[»*JI1] (A) (a 1) 7;U;^3'jBjj§14«^W-> 
a^D-ymi^. (a2) (a 1) (DTJltiVmrn^m^ 

[»^«2] (a 1) 07>»U:^'JoI^tta*^hh*D^ 

[f»j}<JR4] (al) ;5^*fc: h*P4^->^>>'JV->;HrX 

m\zmm<D (a 1) a:)T)iti>j'^mitm^mMmi^(om 20 
m^me] <ia3) (Dmmm^m^^Lt<i.^^T)i'ti 

[ffi*3S7] (a 3) *^7';p=^;i/->;Hr;?.=^^^+i-> 

^f»*« 6 CfE«®!g5«flti^ U v;^ hifflfi)t%, 30 

■fe>!. ^-y- >#<4/5^ il«n-5 '>;5: < t fc— OT-afe -5 
[W*^9] (a 3) 1f'^^)V'y)\''^7.^:^^^y^ 

fiX'^o 40 
[0 0 0 1] 

[0 0 0 21 

so. KtCx-tf-r >;U->'UO. 2 0 Mm«L S I CDiaig 

«Wi!6sn, 1 9 9 9 ^^(cttx-tf'f >;i/-;i' 0 . 1 8 

MmcoL S I ©ffi]g*«i6*^-5i:L.Tl/»-5. Z.<niiots. 



i^BS 2001-51422 

2 

cDi^^*i:^Rggg. ;^^-v>:^S!:, U'>x©iaiNA (n 

1f-f >Jl/-;U 0 . 1 3 tfm#jfij£||fflft$nj;^<i:LT 
[0 0 0 3] »?iiJ«flltfi!tiJ'{cW^JS^*^*T 

(1) i^M^2 - 2 3 3 5 5^ii^(C«. ->'JJKt:7x 

(2) i|$W¥4-2 1 2 1 6 0-^^^(c«, #«j->;nr 

( 3 ) f^mW- 4-338958 ^i^$g{C«. U 
(4) iNfM¥8-l 8 1 1 3 2#^$gJC«. IS^^ttTpiJ 

( 5 ) 8-334900 Wj^Wl^ ^Rf M¥ 8-33 

4 9 0 1 n'Am&.u>^mw- 9-87391 

[0 0 0 4] V-f)^L.n.ti^<b. dCOcfc^^tvU 

v^xhTti. ^f^fett^uv'x ^/1^'->}g^ft^cti^lT^- 
•>-7^— tf- (2 4 8 nm) ©:;^<:|H:f^W»^^«A r F 
X4^->VI/— tf- (19 3nm) . ;^ " lttf^®S^3ttt 
F. U-if- (15 7nm) (VU 
V190~105nm) ifl-^^tlTti-S)*^, :inSTK 
r F3j^>;i/>JX h(7)aSiJl^flii:LT/2:<fiJffl$nT^rc 
t KP=^^->X^^>J^«*J3g-^A r FjJ^v^Ixv^X hWS^J 

i»BgT«. F, u-if-[c?*-r-s.sjatt*^*{g<igi«f^tt 
-(cj*-r-5Siai4®?§!i.^!i?*!cMisau>?x hmfiK^^Ti^as 

[0 0 0 5] 

<. F, U— tf-SrfflUSO. 1 5 AtmJWT<Oie«i|fflU 




( 3 ) 



[0 0 0 6] 

[^M^r^^f ^fcJ6®^gr] ^mmit, (A) (a 
1) 7;i/*'JpIj§tt^^#->D^it>^'(i. (a2) 
(al) ®T;U*UpI^14S*SE»Bttt©jg««l^JaT- 

«^ufc->D4^-y->#{4Rt^ (a 3) mmmit&^^i^ 

(a 1) cD7;u* UoJjgtta^^'b h*D:^^->;uas.tJC:^;i. 
(a 1) «7;i/;*3U Bj^tt*i->P*-y->S<!5^r 

^. src*^0J«, (al) Hd4^->^>v;u->;1/ 

<^^mmr^hcDi:$>^o ^rz:^mMit.. (a 2) 
IB (al) (DTjiti*)a]mm&^mmmit<DmmmBm 

T-ggi b -> D ^-y- >*^4T ag) -s Bfria® ®*5cM«S u i^x 
TV -Jim. T7;u^;ua;5^e.g«n-5i!^!^c< t 

t>OT*-5, (a 3) Tj^Tjl/^JUi^^Hr 

^t>c5T^^. ^fz^^^mit. (a 3) *^*>.5^;p->;nr 
fir. 7i^ju-»u-fex^^^-y->-*{4. ±75^;i/->;i/-fe 

X >mfirs y:^ > ->;i.-tr X ^:^^-y- >*fi: 

[0 0 0 7] 

mm(D^m<Dmm'i ^mMizid^f^ (a) ± 

fS©(al), (a 2) RO^ (a 3) ®=&->P^-y-># 
fi[^£^tf*:'J->P+-9->l»flgTS-5. (A) fS.^it, 7 
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[0 0 0 81 2|5:5!WtC*3tt-5 (A) fiXiJ-tt. i^jfett^n 

(al) t (a 2) mfi*^ e.7Jc-5# 'J ->d4^+>-> 

miistc (a 3) mmm^m^^\^ui,^7)\^tiv^m^m 
*{a®#xjcj;o. (A) 0!i^<D7j\^tiommm^ (a 

S^gpt*«7tgpoa> h5X hd^±^<i^iO. Sf^Stt 

X h A- iS' - >7!)tB^ Blfg t fj: ^ . 
[0 0 0 9] (a 1) #{4«7>'l';t)'Jwr^14S-^*->P 

-C$.-5o ^WtSaibTti. t KP4^->Jl/»-^*Jl/7t^+ 

7ij-U'>a. y7>'i/+^>s/c£<H'*^'*tf "in^o 7)1 

u>a. ->i7P'^>5^u>a. y;i/3}?;i/-^>*^e.**is 

T 2 s T * # V i a IS « (D 7 ; u ^ u > a ^ e, 

^;U;>^5^U>« (-C, H, -CH,-) , y:c-)lX.^ 
I/>S (-CsH, -C,H, -) . i-y^}V;<^l^>m 
(-CoH, -CH, -) . :^>'^j^X5^^->S (-Co 
H. -CH, -) UE-^mi^fi^tl^, Ctl^O^-^. 

[0 0 10] (a 1) *{4CD<i;0:^{*:e<){CjfS bl'^feW 

-ft&^ ( I ) 

[(HO-ph-CH,) SiO,/,]n 

ssn^t KP^->^>v;i/->;nrx=t^:^^-t>->*i4x 
-SSIt (II) 

[ (HO- p h) , S i O] n 

(itt>phtt7xx;i/S, ntiit^iroSfcTS-s) t 
^^n^i^H KP^->7xx;i/->P^-tJ->*fir^*i#tf 

[0 0 11] (a2)#<4W. (a 1) o:)7)l'tl*Jo]m 

^m^mmm^(DmmmmmT'm^ Lfz->u =*^-y- >^fi: 

•t?a&-5. t^tjT. (a 2) t KP + ->;i/a^;^ 

'>f=C < — :3 7>t -> P >S ® ^MT !C L fc 

:f3 vsjmitm-AmmmiSicommiftim&xmnk^ntz&Lin- 
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« (al) trnmUTJl'^i^ym. 7U-U>». 75 

T«, 7xXU'>S, i-y^U>mUE^mif^. 77 
;i'^L'>ai:UTW. :7x-;u/^^>a (-c. h^- 

CH,-) . 7xnjUxg^U'>a (-C,H4-C,H 

. ^y^)U;<^l'>m (-C,,H, -CH, -) , 10 
:^7^;i/Xg^U>a (-C.H. -C, H^-) tS-Etm 
tf6n-2)o irne,®^^. (al) iinU\Z7'y)V^U 

>m. #«i^»7;u=^^U'>a*w*u>/i. 
[0 0 12] mmmiSL(nmmwmmiz\^x\t. mut^ 

««7-fe5'-;U5S»Sl^mtt7-tr^'-;i/Jl»*WS 
bVi. |g3ii7>»l/^;P:=i-^->;t»;U#r::;i/*iUT«. t 
e r t--:f^)V^^iyti (t-bocS) , t e r 20 

Wt.7)V^)Vmii\yX\t.. t e r t t e r t 

-7 ^ )vmtiiitm^-f ^n^. m^7-\i9-)v^miii. 

1 -xh + v- 1 -x^^jl/S. 1 h + ->- 1 -yn 

If J; ^ «t{aa«7;i/n=*-->7;u+ji/»75«^tf e.n 

•5, 

[0 0 13] (a 2) *{4<75J;OS{*:e<J(C0SL.t.ife« 
tLT. 30 
-fiSit (III) 

[ (XO-ph-CH,) SiO,/,]n 
-flSiSC (IV) 

[ (XO- ph) J S i O] n 

(iCtfX. p hRO'nUmllHlClWli;) T'^^n-StHD 

^'^)m<Di^mm.=f-^mmm^<nmm^um-^mwk\.tz 40 
[0 0 14] (a 3) ^mtmmm^&^^\^ti.^^7 )v 
(a 2) mm.'x^\^^o^mm'iSt.ommwm^'^\^ts.^^ti 

(al) *fi!:Tt^'57JP;^UpI^tt»t)WS«i:liW 

ig*t*S<tLT«. 7;u+;ps, 7 
'j-jua. 7 7ji'+;us*^#tf en^, 7JU4^;i'S<i:u 

Ttt. X.=9-}Vm. r^'ntJUS. :/5^JU*3^j:<i: 

©<aiR7;i'+;i'S, ->i7D/\+v';i/S. /;!/jt?jux;i/S 50 



;i<i:W®tfe7;U^;i/S/!)<^tf ?.n-g). 7'J-Jl'a<i:bT 

■So >t>T=b^^;us. yji/^i^ji-xji/a. 7xx;us. > 

[0 0 15] iO*^fi«I(C«. 

-fi^SC (V) 

[ (R) Si O,/.] n 

(iCcf R tt7 7 u -;^«*fctt7 5 Ji/^;!/ 
a. n«m±wi[»-c2&.5) T«$n-57;i'^;u->;i' 
•fex^5*-4^-tj->*{4. 7U-;u->ji--fex+^++)->m(S 
s « 7 7 ^fi'^viu ->;nr X ^-y- >*fi:x« 
-IR^ (VI) 

[ (R) , S i 0]n 

(iCff'R.J: ntttfriatCl^CT-S)-?)) TS$n-5>'7;i/=^ 

[00 1 ifW^ {A) f^mz^n^ (al) . (a 
2) IBlXS (a 3) (A) ^^07;i- 

^'mmi&.^^m.-r^ii. 2. 3 saft^xh^^tg^jp 

7>^:X'i7At HD:^->K7K^?^(r*fr^^<Ktt (^& 

nW\mrcr>(DmmK)m) T0~ 1 0 0 0 A/min/iW^ 
Ut.i::<i:;<)^^, (al) 10~7 0^:;U%. $fSL<tt2 
0~60^:JU%. (a2) 2 0~6 0^:;U%. 0iL< 
«3 0~4 0^:;i'%, (a 3) 5~5 O^JU%, ifSU 
<ttl 0~4 5^:;P%;<)^J;l/i, 

[0 0 17] Sfc. (A) ^^i-omM¥l^^i-^tt« 1 0 
00~50000. 0S lx<«5000~l 0000 

[0 0 18] ;^£*3. (A) S-r (a 

1) i: (a 3) ^te**-r-5>3i}?'J-7-&^(ib. Ctl 

'mm^m^mmm^commnum m?.^t. t-boc 
S) fcTM^-r-si^^ftiosjcrxfCcfcotten-a. (ai) 

i (a 3) ®Zi7}?UV-«rtjBR®$fflVi.5Ci:t>T^-5 
L. #t¥2 5 6 7 9 8 4#ii^(Ciaiffi$nfc^fi)cj*(C J: 
Ot#-5C<i:*^-e^-5<, ^JS^-Ti. p-^h + -> 

^>'J)V h U D D ->7 ><!i'^> v;U h U ^7 D P > 
*m^#lM<tLTp-;< h4^->'<>v?;l/->;HrX^^5*-^ 
1t > i > i/'JP ix^l'-tr X =^:t=^-»t > « zi 'J -T— 

.to. p- t KP+->-^>>'>»U->JHrX^;t^1t><i:'^ 

*5. Cl<^«^. (a 3) i:LT'^>>7;l^->JHr7.+:t+ 

>. x5^;i/h'Ji'DP->7>. 2-/;P/i^x;n-'ji'D 

P>'5>. 7xXJUhUi'PPv'7>, l-:»-7^J!/h 
'J X h + -> -> 7 >j5: <»:*<r|T||RS<i: LTIBAT€ -5 ^ t *^ 




mmzLx^>-:^)m&.}^<D (a 3) fc-^fi^T-e 
[0 0 19] *f£Mjc*it+« (B) nkim<Dm 
(B) fs.mi. m.ktm(r>mmzjiom^^±-r^it^^ 

:/ne;i/, n-:/^ju». t e r t -:^g^;KDJ;p 10 
t bT«^^Sc 1 ~ 1 0 ©7>»u^;u»o*^JS^©— gp 

jl/^D7;U^;l'X;U*:>K*WSL(.i. :Sr#:S^{3«>'>' 20 

*fc«>'::f-7;l'^P7'^'>X;l/3j^*- h. hfX (4-t 

e r t -y''^)Vy x.::.)l) 3— Kn-^ A© h U 7;i/:t D 

;< ^ >x;u^^^- h^tz\-x/-ry jv^uy^ >x;i/4^^- 
— h. h^)yz^~)l7.)i-!is—yL,(^h*)y)V-^a)f.-5'> 

h'J (4 -;<5'>lU7xX;U) X;i'7f:X'^A<:7) h U 

±|^B#tcffltiTfeJ;i/^. (B) fiK^i-tt, (A) fiKiJ-t;:^ 

u, 0. i~2 omfl:%. ifiL<«i~i om*%© 

(0 0 2 0] *5!qg©«afiX#|fC«. £>®l'J^:i;T±fEJe4 

WtS7 5>. aiJti!<tiEMiH4S©xx7^;i/i? 40 
[0 0 2 1] WHI*;UJ}^>Sf<i:LT«. ^fns fcli^l^fig 
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>m. yci}d:t}im.. 2-y^>m. -^v-^ym. y^ 
;i/jj<>SftUT«, 1. 1 -->i7P'\4^-y->v*;i/jJ?> 

Sf, 1. 2 -->i7D'\:^^-!t>>'*JI/;J^>S?. 1, 3--> 
i7p/\^r+>->v;^jU:^>SE. 1, 4 - ->i7 D'\4^+)-> v 

*;uip>m. 1. 1 -->i'P'\=^^v;u>'»SE^75i^*tf e. 

Sgf. o-t h*P^>-^m»^. 2-hHP4^->-3- 

xhP^,i.#Sf, y^Ji'm. 7-\^yi')vm. 'iyy^)^ 

[0 0 2 2] j^®:t=^ym«L<(a-t©^##:t L-T 

xx5^;u. U >gf>'7x:r;i/xx7^;i/^©U 

>Sf*S(/»«^-n^©xXT-;U©J:5;^^^^, 

X3f:>®?. *:X5f;>^>';<5^;UxX7^Jl/, if:X3t^>SEv^ 
n -:/5^;uxx5^;i/, :7xxj|//f;X/f;>gE. *X7f:>®f 
>?7xxjuxxT-;u. 7fcxj)^>S!v"<>>';uxx-T-;i'^ 

®4^X5f:>Sf*3<ttX-?-n6. WXX7^;UC0=t; ^ i^Cg|#{*:. 
*:X'7^>Sf> ^xXJI/Tj^X >^^C07f:X7-<>Sr 

[0 0 2 3] 't«7 5>i:LTtt. ^J;^ti. flg]W®57 5 

>. ^#]K7 5>. mmm^T ^ytmvf ^n^if'Z.n 

e.{cS^$n-5t)«T-«:^j:l/», l!gte]K7 5 > t LT«v 
S?X5^;i/7 5>. hUX5^;U7 5>, n-yPtf;U75 
>. v'-n-^Plf;U7 5 hu-n-ype;i'75 
>. hu-f yyp>'^/-;u7 5>. -f y7'ne;i^7 5 
>> >'7'5";i'7 5 >. h 'j:/5^;u7 5>, hU'^>g^;i- 
75 >. h'jx:5'y— ;u7 5>. >?yp/ty-;i/75 

>. h uyp/iy-JU75 >l?7>t^lf ^nSo 5fS«57 
5><i:bT«, '^>v?;U75>. 7X'J>, N->^5^;i/ 
7XU>. N, N->7;»^5^;l/7XU >. o->t5^;l/7x 
U>. m-;>t5^;U7xiJ >. p -pt5^;i/7xU >, N, 
N->^X5';i'7xU >. >'yx:^;i'7 5 >. V-p-V 
U;i/7 5>^75^^tfSn^« 1«^SS5:7 5>i:UT(*. 
tfU>'>. o-^t^^^L-tfU v?>. o-X5^;i/tf'J>'>. 
2. 3->?^5^JHf'J>'>, 4 -X5=--»l'- 2 ->^5^;Hf 

u 3 -x5^ji/- 4 - ^5^;i/tf' J >'>^*^^tf e>ti 

[0 0 2 4] cm^WfT. h'JX^y-;U75 >#(D 

[0 0 2 5] ■^mti)\^if^ym-^tz.\tm<ri^^ym^\^< 

«^©^#^*cDBE^SiJ^« (A) fiX^i-lc^fU. 0.0 1 

~5as%. »*b<«o. o2~o. 2as%«5$effl 

if* LVi. 

[0 0 2 6] WfiS7 5>®iE&iiJ^« (A) fi£3i-lC*t 
0. 0 1~5ffiS%, Jf*L<«. 0. 02~0. 




( 6 ) 



[0 0 2 7] ^fcs^%?«®iiafiS:#itcti. $e.(c£^®lc^t^ 

^^*14*|fiI±$-i*-Sl^iiBStt?fiJtP*ill:iB-&r-5 d i 

[0 0 2 8] :^^m(om!S.<^it, ±m\^fz^fS(.^^mm 

— h. fe-5i/i«c:n?)®^/^5^;i/x— ^yx.^ 
ji/x— ^:/:/De;i'X— :7*5^;ux-7^ 
Jl^^ytH^:/ :7ix;i'X-5^jU^o#ffi7Jl/n-juai3 
J:V^^(ommtlF^ ; i;:^J-^-9->©J;'5^c®iCx-5=-;i/!S : 

[0 0 2 9] *%0joM;?Xi^®*fjSi^j<$ffl:^ffitc:3iiT 
:;^:(ccnsr®3t^*pf^ (peb) 

3^^^. 0«*%-7^h7/^;U7>^: 

x>i7At: Kn4^->K (TMAH) *^S3?roJ:f):(JcT;i/* 30 

]iSi!e)^fea6{C«, !g53t)S©JKPSO. 05~0. 2Atin 
l'^litK^m±m^mmo. 3 5~0. 7 MmT:^^ffi$13!• 

(om^^m, F,u-^'-ti.ii(DM^^nm. euv. 

EB. xmUii^m^^^:itA^-C^^. 40 
[0 0 3 0] 

^mj&m 1 T-«. !Hfff 2 5 6 7 9 8 4^»cE«o:^ft* 

gf*3g:^-hU':7A8 4. Og (1. Omol) i:5lc4 0 
Om 1 ^■SAbfc©^, }«TD-hJ;0. p-;*h + -> 50 
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'^>->*;i'h 'Ji7DO->5>5 1 . Ig (0. 2mo 
1) . 7xx;U h ij i7DP->7> 1 9. 7g (0. 10 
mo 1 ) Rt^v?Xf^;UX— 5^;H 0 Om 1 <Dii^SI?*2 
^KTiiSTb, $t.lCl^K»JB)tbAco Rf&«IT^> S 
{&ig^#i^l:x-5";i/-rttab, x-^;i/^MJETe*b 
fcws. #e.nfc*P7K^i-^±fi£i|^'^*S?fl:;^'J':>A©i 

Oaft%^«?0. 2g*JpA. 2 0 0*CT!'2^WS»fiR-r 

nfcjJ^U V-Sr 1 5 Om 1 (DT±. h =. h *J JHZ^MV . 
::c:'vhiJ;jt^Jl/v/U;i,3— K8 0 g (0. 4 0mo 

1) ^m^. SajTi'2 4B#ffl*^^^-y-yc©*.. 7jc50 
m 1 ^im^, $ e.»Cl 2B#WS8itT{C*^^Slf/i. f^W 

bfcW-S. WSI^Sr^J-aib. i§«$«*BET{ce^b, ■::> 
ViT-f#e.nfe3l^ U x'-^T-fe h >i: n -^=^^+»->-CSfl: 
bMEEJPf^^jS-r-SCliiT', BMif •5TJI/;^U nligtt 

h K D =ir y i^jl. ->;u-fe X > <h -7 X x;i. -> ji/ 

•feX4^:t=^r-y->©Zl:!t?U V- (a[aTl^ii-^*= 6 7 0 
0) 

[0 0 3 1] 

Utl] [ (HO-ph-CH,) S i 0,/:]n • [ (p 
h) S i Os/j ]m 

n/ (n+m) =0. 6, m/ (n+m) =0. 
4. p htt^xXJl/^TfeS) 

[0 0 3 2] *fCS3J}^U-7-3 0 1, 4->'^+ 
+»->5 0 0 gtCjg^b, Z:©/tJKC04'«C>^- t e r t - 
:/9";i'->^-*-:J^^-h2 OgSrjDP^. -fy^^UifX^ 
±liZmmiytz(D-^. 75^#Slf;5:/«|te hUX5^;i/T5>5 

og*^i<)i s^F^AntTriSTb^c mymTm. 
^ii;^4B#raA^#S#yc, f#e.n^c^JK(c*f bx 

2 OfgttCDMzKSrijpA, *^#iHf<SCliTt Kp + ->JI' 
aTiit e r t -:;^h+->;<7;i'4^x;U:t*>'aT«tft$n 

OgSf#;t. #->D^-y->#^®®j^S:4>tfbfe 
td^. (a 1) k h•o:^->'^^>>?;^->J^•fex+^=^^■y■ 
>^&4 0^:JI/%RC/ (a 2) t e r t - y h4^->*JI/ 

jj^x;i/>i-:^->7xx;i/v'jHrX4^:++-y->*^2 o^rjl/ 

[0 0 3 3] SIM«aj 1 

(A) fiK^i- 
SJifi««lTt»fc 3}? "J -> D > 
10 0 fiffigP 

(B) fiJt^i- 

h u 7xxji'7.;i/*;xr>A h 'J xji/^tn;*:?' >7.;i'*;?- 
-h 

2fflffigi: 




.. ( 



II 

0. imm^ 

±IB (A) , (B) -Bc.z^Wimm^zraifu>i/*)=i-}i 

^:/pt^>X-x;i'^:/7-fe5^- h 2 0 0 OfiffigPlC^ 
S?b7t^. TLgO. 1 MmOT;>c>:/U>>'4';i'5' — Sril 

T. «S/hS]^®^t^SFPA-3 0 0 0EX3 (=^^-V/ 
>ttS!}) {CJ:0. K r FX=«^->VU— 9-'- (2 4 8 n 

m) ^s*?wicfigstL.fc©-fc.. 1 1 ox:-c9 o^mimm 

(PEB) MSU. 2. 3 8ftM%T- h7^5^;P7>^: 
x-^At Ho=^^->H;!|c8l?g?T2 3'C{CT6 0#M/1K;i/ 

mmi^tz, ^i.iT-$fi7KT-3 oe>w'j >xb. ft^tci o 

— >^ntz, C1®J;3(CLT0. 2 5 ;im^-1'>7> H 
TfeO, ^®[^©K#«¥#«ttO. 2 0 MmT^J^tCjfi 
[0 0 3 4] HJg^aj 2 

PRSOO^^qft:, ^itf^, 4^-;/ hyu- h±T-2 2 0 
"CT3 0 O#rBlJn^LTIi0O. S e MmCOWt^)!^^ 

^m^L-fzo &.Tmmmi ilmm^zLxu^^7.h/■^:$'- 
=:.>if^ff^rztz.^: 0. 2 5 Atm^-r >7>KX'^ 

— X/l^ — >3&tf#e)n-5ii^a«l OmJ/cm'-C* 
0. ^<7)^.O|S^^«!g«0. 2 0 MmT?gJ^tCi£t.^8lf 
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<£:U7i75=-^' ^>x-y5">i?'$:ff o/t<tC5. 0. 
2 0 am«>#®UvX h/t^'->i)^&»Ul&^X'm^^ 
tlfz, 

[0 0 3 5] 

®! jfi^J TIHS L fc 7P U -> D > ^£ r D hr U > U 3 - 

;*g^;i'X— 5^;P7-tr^- htc^^Lfc^. xtr> 

9 0^-^9 0#Wite<*L. MJ?0. 1 Mmwmi^*H9:(t 
10 fz. ^t^T, K^S§^1.^it3taW-VUV-2 0 1 (B* 
^^^W ^m^^XFt U— y-*- (1 5 7 nm) JCfett 

^mm^^m^Lfzo ^^cd^m. ^^mits. 2 sum 

MflgiiLT, h Kd^v'X5^U>6 5^:;U%i:X5^U> 
2 1. 5 ^Jly% .t t e r t - ZT^Jl'T U 1^— h 1 3 . 
5^:Jl/%co*a-&#: (Sfi^J^^i-^fi 1 3 0 0 0 , Mn 

/Mw=2. 0) (Dmm'^mmizLxm^i^fzt:!^. 
m:^7.7'ji^mmt\^x. ^5'^u>ip^7^v>^;u4 
5 o^:;^%i:7^"JJ^SEl o^;i'%co^^m-&#: (a»¥ 

1%^^^*2 0 0 0 0, Mn/Mw=l. 8) COflJflgS:!^ 

mizi^xm&i'^iiz.:^. fSkytsnta. 05/xm-"-e* 

[0 0 3 6] 

0.' 1 5 MmtATOJSafflU'vX h/'^^->JBJS(DU y 



